Introduction
During the breakup of continents, stretching and thinning of the plate commonly causes 16 decompression melting and volcanism. In the resultant magmatically active rift valleys 17 it is widely thought that extension is initially accommodated mainly by border faulting, 18 and progressively localizes to relatively narrow axial volcanic segments as the rift valley To maximize data quality, we (i) only used the pairs of stations that recorded simulta- with some degradation of the recovered solutions near the edges of the illuminated area.
116
The tomography algorithm is that utilized e.g. by Verbeke et al. [2012] . Pixel-size is
118
Our synthetic tests ( data in the following. Notice that resolution changes across the region of study, so that a 122 unique resolution limit cannot be specified. 
Results
We compute Rayleigh-wave phase-velocity maps for periods between 9 s and 25.5 s,
124
and present examples at 9, 15.5 and 20.5 s ( velocity anomalies is fairly constant from 9 s to 15.5 s (Fig. 4) . We image positive velocity (Fig.4) .
138
The magnitude of several of the distinct velocity perturbations varies subtly with period.
139
For example, beneath the eastern rift margin (Tihama Plain, Yemen, Fig.1 ), the positive 140 anomaly increases in magnitude from 5% at 9 s to 7% at 20.5 s (Fig. 4) . The slow 141 anomaly beneath the western Afar margin flank south of 12N is mostly more than -3% at 142 9 s, whereas at 15.5 and 20.5 s a larger proportion of the anomaly is -4 to -6% (Fig.4) .
143
The slow anomalies beneath Yemen and beneath the axial volcanic segment of Dabbahu-
144
Manda-Hararo in Afar correlate well with the locus of surface volcanism (Fig.4) . In anomalies are associated with magmatism (Fig.4) . In addition, the lowest velocities in 
172
The low-velocity anomalies in our phase-velocity maps under the rift axis are observed 173 with higher amplitude in the upper crust (Fig.4 , period = 9 seconds), whereas the low-174 velocity anomalies located beneath the rift flanks are observed both in the upper and 175 lower crust, but with higher amplitude in the lower crust (Fig.4 , period = 15.5 seconds). by such a complex plumbing system (Fig.5) Durrie volcano (Fig.4) .
203
In the past, geodynamic models of breakup ignored the presence and impact of main- Ayalew, D., C. Ebinger, E. Bourdon, E. Wolfenden, G. Yirgu, and N. Grassineau (2006) , Hayward, N., and C. Ebinger (1996) Geosyst, 10 (10). beneath south-western margin of the arabian peninsula from teleseismic tomography,
